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(54) Tire condition sensor communication with duty-cycled, amplified tire-side reception 



(57) A tire condition communication system (10) is 
intended for incorporation into a vehicle (12). A tire con- 
dition sensing unit (e.g., 18A) of the system (10) is op- 
erable to sense a tire condition and to transmit a signal 
(e.g., 24A) indicative of the sensed condition. A vehicle- 
based unit (28) of the system (1 0) receives the condition 
indicative signal (e.g., 24A). A communication arrange- 
ment (e.g., 42A and 48A) of the system (10) has a first 



portion (e.g., 40A) associated with the vehicle-based 
unit (28) and a second portion (e.g., 48A) associated 
with the tire condition sensing unit (e.g., 1 8A). The com- 
munication arrangement conveys a control signal (e.g., 
44A) from the vehicle-based unit (28) to the tire condi- 
tion sensing unit (e.g., 18A) that causes the tire condi- 
tion sensing unit to continue operation during convey- 
ance of the control signal. 
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Description 
Technical Field 

[0001] The present invention relates to atire condition 
monitoring system for providing tire operation parame- 
ter information, such as tire inflation pressure, to a ve- 
hicle operator and for providing tire location identifica- 
tion regardless of previous tire position change due to 
tire position rotation or the like. The present invention 
relates specifically to a tire condition monitoring system 
that provides for positive communication control be- 
tween a vehicle-based unit and tire sensor units to avoid 
lost communication and the like. 

Background of the Invention 

[0002] Numerous tire condition monitoring systems 
have been developed in order to provide tire operation 
information to a vehicle operator. One example type of 
a tire condition monitoring system is a tire pressure mon- 
itoring system that detects when air pressure within a 
tire drops below a predetermined threshold pressure 
value. 

[0003] There is an increasing need for the use of tire 
pressure monitoring systems due to the increasing use 
of "run-flat" tires for vehicles such as automobiles. A run- 
flat tire enables a vehicle to travel an extended distance 
after significant loss of air pressure within that tire. How- 
ever, a vehicle operator may have difficulty recognizing 
the significant loss of air pressure within the tire because 
the loss of air pressure may cause little change in vehi- 
cle handling and little change in the visual appearance 
of the tire. 

[0004] Typically, a tire pressure monitoring system in- 
cludes a pressure sensing device, such as a pressure 
switch, an internal power source, and a communications 
link that provides the tire pressure information from a 
location at each tire to a central receiver unit. The central 
receiver unit is typically connected to an indicator or dis- 
play located on a vehicle instrument panel. 
[0005] The communications link between each tire- 
based unit and the central receiver unit is often a wire- 
less link. In particular, radio frequency signals are uti- 
lized to transmit information from each of the tire-based 
units to the central receiver unit. However, in order for 
the central receiver unit to be able to properly associate/ 
identify received tire pressure information with the tire 
associated with the transmission, some form of identifi- 
cation of the origin of the signal must be utilized. A need 
for identification of the origin of the transmitted tire in- 
formation signal becomes especially important subse- 
quent to a tire position change, such as tire position ro- 
tation during routine maintenance. 
[0006] Along the lines of desiring uncorrupted and 
readily identified tire condition information, it is possible 
that the communications link between a tire-based unit 
and the central receiver may be disrupted. Such disrup- 
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tion may occur due to simultaneous, communication 
from two tire-based units, multi-path interference from 
a single transmission, or rotating e-field created by tire 
movement. 

5 [0007] Positive control of all of the communication that 
occurs within a system could have very desirable ben- 
efits, such as avoiding communication disruption or re- 
peating disrupted communication. In particular, it may 
be desirable to have the positive control reside with the 
io vehicle-based unit so that the vehicle-based unit may 
readily and reliably receive tire condition information. 
However, an ability of one unit to control another unit(s) 
is often thought of as being associated with the applica- 
tion and consumption of power (e.g., electrical power). 
'5 in the marketplace of today, designs that incorporate 
high power consumption components are often rebuffed 
due to the cost of initial manufacture and/or the ongoing 
power use. 

20 Summary of the Invention 

[0008] In accordance with one aspect, the present in- 
vention provides a tire condition sensor unit for associ- 
ation with a tire of a vehicle and for communicating a tire 
25 condition to a vehicle-based unit. Sensor means senses 
the tire condition. Transmitter means, operatively con- 
nected to the sensor means, transmits a condition signal 
that indicates the sensed tire condition. Receiver 
means, operatively connected to the sensor means and 
30 the transmitter means, receives a control signal and 
causes operation of the sensor means and the transmit- 
ter means during receipt of the control signal. 
[0009] In accordance with another aspect, the present 
invention provides a tire condition sensor unit for asso- 
35 ciation with a tire of a vehicle and for communicating a 
tire condition to a vehicle-based unit. Sensor means 
senses the tire condition . Transmitter means, operative- 
ly connected to the sensor means, transmits a condition 
signal that indicates the sensed tire condition. Receiver 
^0 means : operatively connected to the sensor means and 
the transmitter means, receives a control signal and 
causes operation of the sensor means and the transmit- 
ter means during a predetermined time period. 
[0010] In accordance with another aspect, the present 
45 invention provides a tire condition sensor unit for asso- 
ciation with a tire of a vehicle and for communicating a 
tire condition to a vehicle-based unit. Sensor means 
senses the tire condition. Transmitter means, operative- 
ly connected to the sensor means, transmits a condition 
50 signal that indicates the sensed tire condition. Receiver 
means, operatively connected to the sensor means and 
the transmitter means, receives a control signal and 
causes operation of the sensor means and the transmit- 
ter means in response to receipt of the control signal. 
55 The receiver means includes means for amplifying 
strength of a received control signal. 
[0011] In accordance with another aspect, the present 
invention provides a tire condition communication sys- 
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tern for a vehicle. A tire condition sensing unit is opera- 
ble to sense a tire condition and to transmit a signal in- 
dicative of the sensed condition. A vehicle-based unit 
receives the condition indicative signal. Communication 
means, which has a first portion associated with the ve- 
hicle-based unit and a second portion associated with 
the tire condition sensing unit, conveys a control signal 
from the vehicle-based unit to the tire condition sensing 
unit that causes the tire condition sensing unit to contin- 
ue operation during conveyance of the control signal. 
[001 2] In accordance with another aspect, the present 
invention provides a method of communicating tire con- 
dition information from a tire condition sensor unit to a 
vehicle-based unit. A control signal is transmitted to a 
tire condition sensor unit. The control signal is received 
at the tire condition sensor unit. A condition is sensed 
at the tire. A signal indicative of the sensed condition is 
transmitted from the tire condition sensor unit so long 
as the control signal is received at the tire condition sen- 
sor unit. 

Brief Description of the Drawings 

[0013] The foregoing and other features and advan- 
tages of the present invention will become apparent to 
those skilled in the art to which the present invention 
relates upon reading the following description with ref- 
erence to the accompanying drawings, in which: 

Fig. 1 is a schematic block diagram of a vehicle that 
contains a tire condition communication system 
with a plurality of tire condition sensor units in ac- 
cordance with the present invention; 
Fig. 2 is a function block diagram for one of the tire 
condition sensor units shown in Fig. 1 ; and 
Fig. 3 is a function block diagram of a central, vehi- 
cle-based unit shown in Fig. 1. 

Description of an Example Embodiment 

[0014] A tire condition communication system 10 is 
schematically shown within an associated vehicle 12 in 
Fig. 1. The vehicle 12 has a plurality of inflatable tires 
(e.g. , 1 4A). In the illustrated example, the vehicle 1 2 has 
four tires 1 4A-1 4D . It is to be appreciated that the vehicle 
12 may have a different number of tires. For example, 
the vehicle 12 may include a fifth tire (not shown) that is 
stored as a spare tire. 

[001 5] The system 1 0 includes a plurality of tire con- 
dition sensor units (e.g., 18A) for sensing one or more 
tire conditions at the vehicle tires (e.g., 14A) .Generally, 
the number of tire condition sensor units 18A-18D is 
equal to the number of tires 14A-14D provided within 
the vehicle 12. In the illustrated example, all of the tire 
condition sensor units 18A-18D have the same compo- 
nents. Identical components are identified with identical 
reference numerals, with different alphabetic suffixes. It 
is to be appreciated that, except as noted, all of the tire 
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condition sensor units 1 8A-1 8D generally function in the 
same manner. For brevity, operation of one of the tire 
condition sensor units (e.g., 18A) is discussed in detail, 
with the understanding that the discussion is generally 
5 applicable to the other tire condition sensor units (e.g., 
18B-18D). 

[0016] Each tire condition sensor unit (e.g., 18A) in- 
cludes a power supply (e.g., a battery 20A) that provides 
electrical energy to various components within the re- 

10 spective sensor unit. The electrical energy enables the 
tire condition sensor unit (e.g., 18A) to energize a radio 
frequency antenna (e.g., 22A) to emit a radio frequency 
signal (e.g., 24A)that is indicative of one or more sensed 
conditions along with an identification to a central, vehi- 

15 cle-based unit 28. Specifically, a radio frequency anten- 
na 30 receives the condition indicative signal (e.g. , 24A) 
from the tire condition sensor unit (e.g., 18A) and the 
conveyed information is processed. In one example, the 
system 10 is designed to operate with the condition sig- 

20 nals (e.g., 24A) in the FM portion of the radio frequency 
range. Thus, each sensor unit antenna (e.g., 22A) in 
conjunction with the vehicle-based unit antenna 30 com- 
prises part of a means for communication from the re- 
spective tire condition sensor unit (e.g., 18A) to the ve- 

25 hicle-based unit 28. 

[0017] A power supply (e.g., a vehicle battery) 34, 
which is operatively connected to the vehicle-based unit 
28, provides electrical energy to permit performance of 
the processing and the like. The vehicle-based unit 28 

30 utilizes the processed information to provide information 
to a vehicle operator (not shown) via an indicator device 
38. In one example, the indicator device 38 may be a 
visual display that is located on an instrument panel of 
the vehicle 12. Accordingly, the vehicle operator is ap- 

35 prised of the sensed condition(s) at the tire (e.g., 14A).* 
[0018] It is to be noted that the sensed condition may 
be any condition at the tire (e.g., 14A). For example, the 
sensed condition may be inflation pressure of the tire (e. 
g., 14A), temperature of the tire, motion of the tire, or 

40 even a diagnostic condition of the tire condition sensor 
unit (e.g., 18A) itself. 

[0019] Preferably only a single antenna 30 of the ve- 
hicle-based unit 28 receives all of the condition signals 
24A-24D from the plurality of tire condition sensor units 

^5 1 8A-1 8D. In order for the vehicle-based unit 28 to accu- 
rately "know" which tire condition sensor unit (e.g., 1 8A) 
is providing the condition signal (e.g., 24), each signal 
conveys an identification. The vehicle-based unit 28 has 
been taught or has learned to recognize the identifica- 

50 tions of the tires 14A-14D associated with the vehicle 
12 within which the system 10 is provided. 
[0020] Typically, the tire condition sensor unit (e.g., 
18A) operates (i.e., senses the condition(s) and trans- 
mits the condition signal) on a preset/prearranged time 

55 schedule. However, the condition signal 24A (i.e., the 
communication from the tire condition sensor unit) may 
be interrupted thus leaving the vehicle-based unit 28 
without current tire condition information. 
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[O021 ] In order for the vehicle-based unit 28 to obtain 
current tire condition information or otherwise obtain 
performance from the tire condition sensor units 18A- 
1 8D, the vehicle-based unit has an ability to control op- 
eration of the tire condition sensor units and thus control 
the communication from the tire condition sensor units. 
The system 1 0 includes a plurality of antennas 40A-40D 
that are operatively connected 42A-42D to the vehicle- 
based unit 28. Each antenna (e.g., 40A) is controlled to 
be energized by the vehicle-based unit 28 to output a 
control signal (e.g., 44A) that causes an associated one 
(e.g., 18A) of the tire condition sensor units to perform 
its function. Specifically, the respective tire condition 
sensor unit (e.g., 18A) operates to sense the certain 
condition(s) and transmit its condition signal (e.g., 24A) 
in response to the control signal (e.g., 44C). Moreover, 
the system 1 0 is configured such that so long as the con- 
trol signal (e.g., 44A) is provided, the respective tire con- 
dition sensor unit (e.g., 1 8A) continues to operate. 
[O022] In the illustrated embodiment, the transmission 
of a control signal (e.g., 44A) is during, i.e., in response 
to, reception of a condition signal (e.g., 24A) at the ve- 
hicle-based unit 28. For example, during a routine trans- 
mission of a condition signal (e.g., 24A) that is output in 
accordance with the prearranged time schedule of a tire 
condition sensor unit (e.g., 1 8A), the associated control 
signal (e.g., 44A) is output by the vehicle-based unit 28. 
Thus, the tire condition sensor unit (e.g., 1 8A) continues 
to operate. Accordingly, the vehicle-based unit 28 has 
taken control of the tire condition sensor unit (e.g , 1 8A). 
[0023] It is to be appreciated that the output of the 
control signal (e.g. , 44A) and thus the control of the tire 
condition sensor unit (e.g., 18A) by the vehicle-based 
unit 28 is selective. In other words, the vehicle-based 
unit 28 makes a determination as to whether the tire con- 
dition sensor unit (e.g., 18A) is to be controlled to con- 
tinue to operate. 

[0024] In the illustrated embodiment, each control sig- 
nal (e.g., 44A) is a low frequency signal that is provided 
in the form of a magnetic field or magnetic induction sig- 
nal. The frequency of the control signals (44A-44D) is 
much lower that the frequency of the condition signals 
(24A-24D) that convey the tire condition information to 
the vehicle-based unit 28. In one example, the frequen- 
cies of the control signals 44A-44D are each at or near 
1 25 kHz. Accordingly, in the illustrated embodiment, the 
antennas 40A-40D are magnetic field induction coils. 
Hereinafter, the antennas 40A-40D are referred to as 
low frequency antennas. However, it is contemplated 
that other frequencies (e.g., 13 MHz) above or below 
the above-mentioned frequency may be utilized. 
[0025] Each low frequency antenna (e.g., 40A) is 
mounted on the vehicle 12 at a location adjacent to a 
respective one (e.g., 14A) of the vehicle tires. In one 
example, each low frequency antenna (e.g., 40A) is 
mounted within the wheel well associated with the re- 
spective tire (e.g. : 14A). Signal strength of each low fre- 
quency control signal (e.g., 44A) drops considerably as 
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the distance from the outputting low frequency antenna 
(e.g., 40A) increases. Specifically, magnetic field signal 
strength decreases as a function of the inverse of the 
cube of the distance (1/D 3 ) from the antenna. Accord- 

5 ingly, the low frequency control signals 44A-44D are out- 
put at a strength to only permeate the space within the 
associated wheel well, about the associated tire. The 
low frequency control signals 44A-44D are preferably 
not output at a strength to noticeably permeate the 

10 space about any of the other tires (e.g., 14B-14D). 
[0026] Each tire condition sensor unit (e.g., 18A) in- 
cludes a low frequency reception antenna (e.g. , 48A) for 
receiving the control signal (e.g. , 44A) that is output from 
the low frequency antenna (e.g., 40A) located adjacent 

is to the respective tire (e.g., 14A)to which the tire condi- 
tion sensor unit is associated. In the illustrated example, 
the low frequency reception antennas 48A-48D are 
magnetic induction coils. Each associated pair of low 
frequency antennas (e.g., 40A and 48A) comprise part 

20 of a means for communication from the vehicle-based 
unit 28 to the respective tire condition sensor unit (e.g., 
18 A). 

[0027] It is to be noted that in one example, the com- 
munication from the vehicle-based unit 28 to the respec- 

25 tive tire condition sensor unit (e.g,1 8 A) is a control stim- 
ulus only and does not convey information, such as 
identification information. It is contemplated that infor- 
mation could be conveyed. The pairing of low frequency 
antennas (e.g., 40A and 48A) as a means for commu- 

30 nication from the vehicle-based unit 28 to the respective 
tire condition sensor unit (e.g., 18A) provides sufficient 
ability to select and control the associated tire condition 
sensor unit. 

[0028] It is contemplated that communication from the 

35 tire condition sensor units 1 8A-1 8D to the vehicle-based 
unit 28 may be corrupted, disrupted, or the like. The abil- 
ity, in accordance with the present invention, of the ve- 
hicle-based unit 28 to control a tire condition sensor unit 
(e.g., 18A) to operate via provision of the associated 

40 control signal (e.g., 44A) provides a clear means to en- 
sure that the desired communication from the selected 
tire condition sensor unit is accomplished. 
[0029] Further the system 10 lends itself to ease of 
testing the operability of the tire condition sensor units 

45 18A-18D. Specifically, output of a control signal (e.g., 
44C) to an associated tire condition sensor unit (e.g., 
18A) should cause continuing operation of the lire con- 
dition sensor unit, and thus should cause provision of 
the tire condition signal (e.g., 24A). The control signal 

50 (e.g., 44A) may be provided for any length of time to 
ensure sufficient opportunity for the tire condition sensor 
unit (e.g., 18A)to respond with its communication. If the 
vehicle-based unit 28, despite provision of the control 
signal (e.g. , 44A) does not receive the tire condition sig- 

55 nal (e.g., 24A), the vehicle-based unit interprets the lack 
of the communication from the tire condition sensor unit 
(e.g., 18A) as an indication that the sensor unit is faulty 
(e.g., dying battery). 
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[0030] Fig. 2 schematically illustrates one example of 
a tire condition sensor unit 18 (generically shown with- 
out alphabetic suffixes on the reference numerals). An 
application specific integrated circuit (ASIC) 52 is oper- 
ativety connected 54 to the battery 20, via input V DD . 5 
The ASIC 52 includes various circuitries. In particular, 
the ASIC 52 includes circuits that provide one or more 
sensor devices (e.g., an inflation pressure sensor). The 
ASIC 52 also includes circuits that store an identification 
in a memory, assemble a message containing sensory 10 
information and the identification, and output the mes- 
sage as an electrical data signal. The ASIC 52 also in- 
cludes a circuit that provides a timer. 
[0031] An amplifier 56 is operatively connected 58 to 
a data output of the ASIC 52 and is also operatively con- *5 
nected 60 to the antenna 22. In response to an electrical 
data signal from the ASIC 52, the amplifier 56 stimulates 
the antenna 22 such that the tire condition signal 24 is 
output. The timer circuit within the ASIC 52 controls the 
sensing and signal output in accordance with a prear- 20 
ranged/preprogrammed time schedule. 
[0032] It should be noted that the in the illustrated ex- 
ample, the ASIC 52 has an input (identified as a sleep 
input) operatively connected 62 to the battery 20 
through a centrifugal switch 64. When the associated 25 
tire is not in motion (e.g., the vehicle is parked) the ASIC 
52 is in asleep mode. Within the sleep mode, various 
functions are suspended (e.g., sensory information is 
not derived). Thus, the sleep mode helps conserve bat- 
tery power. 30 
[0033] The low frequency reception antenna 48 in- 
cludes an induction coil 66 and a capacitor 68 that are 
connected in parallel. The received control signal 44 is 
transformed into an electrical signal. The parallel con- 
nected coil 66 and capacitor 68 are connected across 35 
the inputs of an amplifier 70, which amplifies (e.g., am- 
plitude) the electrical signal representing the received 
control signal. 

[0034] An output of the amplifier 70 is connected 72 
to an integrator 74, which is in turn connected 76 to an *o 
input (identified as test input) of the ASIC 52. In re- 
sponse to a signal from the integrator 74 indicating re- 
ception of the control signal 44, the ASIC 52 is controlled 
to operate (e.g., sense the condition(s) and output the 
data signal to the amplifier 56). 45 
[0035] The amplifier 70 is connected 80 to receive 
electrical energy from the battery 20 via a switch 82. In 
the illustrated example, the switch 82 is a transistor. A 
timer circuit 84 controls the switch 82. The timer circuit 
84 is constructed and connected 86 to an output (iden- 50 
tif ted as TX ON) of the ASIC 52 such that the timer circuit 
is energized to operate when the data signal is output 
to the amplifier 56 to cause condition signal transmis- 
sion. Once the data signal ceases, the timer circuit 84 
times-out a predetermined time duration. Thus, the pow- 55 
ering of the amplifier 70 is via a duty cycle. 
[0036] During energization and time-out of the timer 
circuit 84, the switch 82 is ON such that the amplifier 70 
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is powered. Thus, during sending of the condition signal 
24 and for a predetermined time period after the condi- 
tion signal is sent, the control signal 44 can be received. 
Also, because the receipt of the control signal 44 causes 
continued transmission of the condition signal 24, the 
amplifier 70 is continuously energized to continue to re- 
ceive the control signal. In otherworlds, the reception of 
the control signal 44 and transmission of the condition 
signal 24 continues until the vehicle-based unit 28 (Fig. 
1) ceases transmission of the control signal. Thus, the 
system 10 has the feature of closed loop control of the 
communication from the tire condition sensor units 1 8A- 
18D, with the vehicle-based unit 28 possessing the abil- 
ity to control the communication. 

[0037] The timer circuit 84 and the switch 82 are thus 
considered an arrangement for providing power to the 
amplifier. It is to be realized the power providing ar- 
rangement may have any suitable construction/config- 
uration to accomplish the task of providing power to the 
amplifier in a decided manner (e.g., during, and contin- 
uing after, the condition signal transmission). In the ex- 
ample of Fig. 2, the switch 82 is a PNP type transistor, 
with the emitter connected 90 to the battery 20 and the 
collector connected 80 to the power input of the amplifier 
70. The base of the PNP transistor is connected 92 to 
a node 94 between two serially connected resistors 96 
and 98. The first resistor 96 has an end that is connected 
1 02 to the battery 20, and the second resistor 98 has an 
end that is connected 104 to the collector of a NPN tran- 
sistor 106. The emitter of the NPN transistor 106 is con- 
nected 108 to electrical ground. A resistor 110 is con- 
nected to the base of the NPN transistor 106. The other 
end of the resistor 1 1 0 is connected 1 1 4 to a node 116. 
Connected to the node 116 is an input from the ASIC 
that provides a current source 120. A capacitor 122 is- 
connected 1 24 to the node 1 1 6 and is connected 1 26 to 
electrical ground. While the ASIC 52 provides current, 
and before the capacitor 122 discharges after cessation 
of the current from the ASIC, the NPN transistor 1 06 and 
PNP transistor 82 are ON and power is provided to the 
amplifier 70. 

[0038] It is to be understood that the use of the am- 
plifier 70 that has a controlled power supply can concur- 
rently permit the use of smaller components (e.g., the 
antenna 48 and the antenna 40, see Fig. 1), and can 
thus permit reduced power consumption. Also, the duty- 
cycling of the provision of power to the amplifier 70 also 
permits reduced power consumption. 
[0039] Fig. 3 schematically illustrates one example of 
the vehicle-based unit 28. The antenna 30 is operatively 
connected 130 to radio frequency receive circuitry 132 
at the vehicle-based unit 28. The reception of the con- 
dition signal (e.g., 24A) results in the provision of an 
electrical stimulation signal to the radio frequency re- 
ceive circuitry 132. In turn, the radio frequency receive 
circuitry 132 is operatively connected 134 to a controller 
1 36 such that the contents of the received condition sig- 
nal (e.g., 24A) are conveyed to the controller. 
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[0040] The controller 136 processes the received in- 
formation from the condition signal. In particular, the 
controller 1 36 compares the signal-conveyed identifica- 
tion to an identification provided from an identifications 
memory 138 that is operatively connected 140 to the 5 
controller 136. If the identification (i.e., from a tire con- 
dition sensor unit located at a tire on the vehicle) is a 
valid identification, the controller 136 further processes 
the information conveyed via the signal and provides an 
appropriate signal to the indicator device 38. For exam- io 
pie, if the sensed condition is inflation pressure, the con- 
troller 136 provides control signals such that the indica- 
tor device 38 provides an indication of the sensed pres- 
sure. 

[0041 ] The controller 1 36 of the vehicle-based unit 28 '5 
is also operatively connected 1 42 to a low frequency se- 
lection and driver component 144. The low frequency 
selection and driver component 144 is operatively con- 
nected 42A-42D to the plurality of low frequency anten- 
nas 40A-40D. 20 
[0042] The controller 136 monitors one or more fac- 
tors or parameters (e.g., reception of condition signals) 
that are used to determine whether to send a control 
signal (e.g., 44A) to a tire condition sensor unit (e.g., 
1 8A, Fig. 1 ) and take control of the operation of that tire 25 
condition sensor unit. Upon a determination to send a 
control signal (e.g., 44A), the controller 136 provides a 
signal to the low frequency selection and driver compo- 
nent 144 to cause a stimulus signal to be provided to 
one of the low frequency antennas (e.g., 40A). 30 
[0043] As mentioned, the present invention permits 
the vehicle-based unit 28 to control the communication. 
The control provided by the vehicle-based unit 28 per- 
mits correction of errors that may occur, such as by sig- 
nal collisions, merely by causing repeat signal transmis- 35 
sions. If interference of a signal does occur, communi- 
cation can immediately be re-initialized. 
[0044] From the above description of the invention, 
those skilled in the art will perceive improvements, 
changes and modifications. For example, although it is *o 
preferred that the low frequency antennas are used for 
conveyance of the control signal, it is contemplated that 
the control signal may be conveyed via different struc- 
ture. Also, the control signal may convey information to 
the associated tire condition sensor unit. Such improve- 45 
ments, changes and modifications within the skill of the 
art are intended to be covered by the appended claims. 

Claims so 

1 . A tire condition sensor unit for association with a tire 
of a vehicle and for communicating a tire condition 
to a vehicle-based unit, said tire condition sensor 
unit comprising: 55 

sensor means for sensing the tire condition; 
transmitter means, operatively connected to 



said sensor means, for transmitting a condition 
signal that indicates the sensed tire condition; 
and 

receiver means, operatively connected to said 
sensor means and said transmitter means, for 
receiving a control signal and forcausing oper- 
ation of said sensor means and said transmitter 
means during receipt of the control signal. 

2. A tire condition sensor unit as set forth in claim 1 , 
wherein said tire condition sensor unit and the ve- 
hicle-based unit are part of a tire condition commu- 
nication system, and the vehicle-based unit com- 
prises means for providing the control signal. 

3. A tire condition sensor unit as set forth in claim 1 , 
wherein said receiver means comprises an antenna 
for receiving the control signal and for outputting an 
electrical signal indicative of the received control 
signal, and an amplifier operatively connected to 
amplify the output signal from said antenna, said tire 
condition sensor unit comprises means for power- 
ing said amplifier during receipt of the control signal. 

4. A tire condition sensor unit as set forth in claim 3, 
wherein said means for powering said amplifier 
comprises a switch connected between a power 
supply and said amplifier, and a control arrange- 
ment that controls said switch 

5. A tire condition sensor unit as set forth in claim 4, 
wherein said control arrangement controls said 
switch to provide power to said amplifier when said 
transmitter means transmits the condition signal. 

6. A tire condition sensor unit as set forth in claim 5, 
wherein said sensor means is provided within an 
application specific integrated circuit that is opera- 
tively connected to said transmitter means and said 
control arrangement, said amplifier is connected to 
said application specific integrated circuit via an in- 
tegrator. 

7. A tire condition sensor unit as set forth in claim 4, 
wherein said control arrangement comprises com- 
ponents that provide a timer function that controls 
said switch to provide power to said amplifier during 
a timed period. 

8. A tire condition sensor unit as set forth in claim 1 , 
wherein said receiver means comprises a low fre- 
quency receiving antenna, and the control signal is 
a low frequency signal. 

9. A tire condition sensor unit for association with a tire 
of a vehicle and for communicating a tire condition 
to a vehicle-based unit, said tire condition sensor 
unit comprising: 
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sensor means for sensing the tire condition; 
transmitter means, operatively connected to 
said sensor means, for transmitting a condition 
signal that indicates the sensed tire condition; 
and 5 
receiver means, operatively connected to said 
sensor means and said transmitter means, for 
receiving a control signal and for causing oper- 
ation of said sensor means and said transmitter 
means during a predetermined time period. 10 

10. A tire condition sensor unit as set forth in claim 9, 
wherein said tire condition sensor unit and the ve- 
hicle-based unit are part of a tire condition commu- 
nication system, and the vehicle-based unit com- is 
prises means for providing the control signal. 

11. A tire condition sensor unit as set forth in claim 9, 
wherein said receivermeans comprises an antenna 

for receiving the control signal and for outputting an 20 
electrical signal indicative of the received control 
signal, and an amplifier operatively connected to 
amplify the output signal from said antenna, said tire 
condition sensor unit comprises means for power- 
ing said amplifier during receipt of the control signal. 25 



12. A tire condition sensor unit as set forth in claim 11 , 
wherein said means for powering said amplifier 
comprises a switch connected between a power 
supply and said amplifier, and a control arrange- 
ment that controls said switch. 



signal that indicates the sensed tire condition; 
and 

receivermeans, operatively connected to said 
sensor means and said transmitter means, for 
receiving a control signal and for causing oper- 
ation of said sensor means and said transmitter 
means in response to receipt of the control sig- 
nal, said receiver means including means for 
amplifying strength of a received control signal. 

17. A tire condition sensor unit as set forth in claim 16, 
wherein said tire condition sensor unit and the ve- 
hicle-based unit are part of a tire condition commu- 
nication system, and the vehicle-based unit com- 
prises means for providing the control signal. 

18. A tire condition sensor unit as set forth in claim 16, 
wherein said receivermeans comprises an antenna 
for receiving the control signal and for outputting an 
electrical signal indicative of the received control 
signal, said means for amplifying comprises an am- 
plifier that is operatively connected to amplify the 
output signal from said antenna, said tire condition 
sensor unit comprises means for powering said am- 
plifier during receipt of the control signal. 

19. A tire condition sensor unit as set forth in claim 18, 
wherein said means for powering said amplifier 
comprises a switch connected between a power 
supply and said amplifier, and a control arrange- 
ment that controls said switch. 



13. A tire condition sensor unit as set forth in claim 12, 
wherein said control arrangement controls said 
switch to provide power to said amplifier when said 
transmitter means transmits the condition signal. 

14. A tire condition sensor unit as set forth in claim 13, 
wherein said sensor means is provided within an 
application specific integrated circuit that is opera- 
tively connected to said transmitter means and said 
control arrangement, said amplifier is connected to 
said application specific integrated circuit via an in- 
tegrator. 

15. A tire condition sensor unit as set forth in claim 9, 
wherein said receiver means comprises a low fre- 
quency receiving antenna, and the control signal is 
a low frequency signal. 

1 6. A tire condition sensor unit for association with a tire 
of a vehicle and for communicating a tire condition 
to a vehicle-based unit, said tire condition sensor 
unit comprising: 

sensor means for sensing the tire condition; 
transmitter means, operatively connected to 
said sensor means, for transmitting a condition 



20. A tire condition sensor unit as set forth in claim 19, 
wherein said control arrangement controls said 

35 switch to provide power to said amplifier when said 
transmitter means transmits the condition signal. 

21. A tire condition sensor unit as set forth in claim 20, 
wherein said sensor means is provided within an 

*o application specific integrated circuit that is opera- 
tively connected to said transmitter means and said 
control arrangement, said amplifier is connected to 
said application specific integrated circuit via an in- 
tegrator. 

45 

22. A tire condition sensor unit as set forth in claim 19, 
wherein said control arrangement comprises com- 
ponents that provide a timer function that controls 
said switch to provide power to said amplifier during 

50 a timed period. 

23. A tire condition communication system for a vehicle, 
said system comprising: 

55 a tire condition sensing unit operable to sense 

a tire condition and to transmit a signal indica- 
tive of the sensed condition; 
a vehicle-based unit for receiving the condition 
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indicative signal; and 

communication means, having a first portion 
associated with said vehicle-based unit and a 
second portion associated with said condition 
sensing unit, for conveying a control signal from 
said vehicle-based unit to said tire condition 
sensing unit that causes said tire condition 
sensing unit to continue operation during con- 
veyance of the control signal. 
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24. A tire condition communication system as set claim 
23, wherein said second portion of said communi- 
cation means comprises an antenna for receiving 
the control signal and for outputting an electrical sig- 
nal indicative of the received control signal, and an is 
amplifier that is operatively connected to amplify the 
output signal from said antenna, said tire condition 
sensor unit comprises means for powering said am- 
plifier during receipt of the control signal. 

20 

25. A tire condition communication system as set forth 
in claim 24, wherein said means for powering said 
amplifier comprises a switch connected between a 
power supply and said amplifier, and a control ar- 
rangement that controls said switch. 25 

26. A tire condition communication system as set forth 
in claim 25, wherein said control arrangement con- 
trols said switch to provide power to said amplifier 
when said tire condition sensing unit transmits the 30 
condition signal. 

27. A method of communicating tire condition informa- 
tion from a tire condition sensor unit to a vehicle- 
based unit, said method comprising: 35 

transmitting a control signal to a tire condition 
sensor unit; 

receiving the control signal at the tire condition 
sensor unit; 40 
sensing a condition at the tire; and 
transmitting a signal indicative of the sensed 
condition from the tire condition sensor unit so 
long as the control signal is received at the tire 
condition sensor unit. 45 



50 
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